Erythropoietin receptor expression and correlation to tamoxifen response and prognosis in breast cancer.
The main function of erythropoietin (EPO) is to stimulate erythropoiesis. EPO receptors (EPOR) are expressed in other cell types, including tumor cells, suggesting that the EPO/EPOR pathway governs additional cellular processes besides erythropoiesis. Recombinant EPO (rhEPO) is frequently given to anemic cancer patients, although data on clinical outcome are conflicting. In an attempt to understand these clinical data, we analyzed EPO and EPOR expression in breast cancer and evaluated EPOR as a putative prognostic and predictive marker in breast cancer patients treated with tamoxifen. EPO mRNA/protein and EPOR mRNA were quantified by PCR and ELISA, respectively. Tissue microarrays containing 500 breast tumors from premenopausal women randomized to tamoxifen or no adjuvant treatment were evaluated for EPOR expression by immunohistochemistry. Predictive and prognostic information was evaluated using Kaplan-Meier curves and log-rank tests to estimate recurrence-free survival (RFS). EPO and EPOR were expressed in cultured cells, and breast tumor specimens expressed EPOR at varying levels. Tamoxifen treatment significantly increased RFS in patients with estrogen receptor-positive/progesterone receptor-positive (ER(+)/PR(+)) tumors with low EPOR expression (P = 0.001) but had no effect on RFS in patients with tumors with high EPOR expression (P = 0.98). In the untreated cohort, RFS was significantly improved for patients with ER(+) tumors with high EPOR expression. EPOR is abundantly expressed in breast cancer specimens. The fact that high expression of EPOR is related to an impaired tamoxifen response in ER(+)/PR(+) tumors and to improved survival in untreated patients suggests that EPOR expression in breast cancer affects tumor behavior.